Changes in mitochondrial activity during avian myoblast differentiation: influence of triiodothyronine or v-erb A expression.
Numerous data suggest that mitochondrial activity is involved in the regulation of cell growth and differentiation. Therefore, we have studied the changes in mitochondrial activity in avian myoblast cultures (QM7 line) undergoing differentiation or in BrdU-treated, differentiation-deficient cells. As we have previously shown that triiodothyronine and v-erb A expression stimulate myogenic differentiation, we have also observed their influence upon mitochondrial activity. Comparison of control and BrdU-treated myoblasts indicated that precocious differentiation events were associated with a stimulation of citrate synthase and cytochrome oxidase activities. They also induced a transient decrease in mitochondrial membrane potential assessed by rhodamine 123 uptake. In control myoblasts, a general stimulation of mitochondrial activity was recorded at cell confluence, prior to terminal differentiation. These events did not occur in BrdU-treated myoblasts, thus indicating that they were tightly linked to myoblast commitment. Whereas no significant triiodothyronine influence could be detected upon mitochondrial activity, we observed that v-erb A expression significantly depresses the mitochondrial membrane potential in control myoblasts. This action was not observed in BrdU-treated myoblasts, thus suggesting that it involves an indirect pathway linked to differentiation. Moreover, the oncoprotein abrogated the decrease in E2-PDH subunit level observed at cell confluence. These data underline that changes in mitochondrial activity occurred prior to myoblast terminal differentiation and could be involved in the processes regulating myogenesis. In addition, they provide the first evidence that the v-erb A oncoprotein influences mitochondrial activity.